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NOTES FROM THE EDITORS
ANNOUNCEMENT BY THE EDITOR
The followingguidelines for preparation of a manuscript are modified from those previouslypublished in the Journal by the former Editor, John W. Kirklin, and Associate Editor,
Eugene H. Blackstone. They are succinct, yet detailed, explaining the format of a manuscript
and its parts, including statistical analysis.So that future authors will have ready access to these
guidelines, we are again publishing them in the Journal and will, in the future, make reference
to them in the "Information for Authors." We hope they will be helpful to those interested in
submitting manuscripts to the Journal.
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THE FORMAT OF APAPER
The admonition "Let the data speak for themselves" hasbeen a frequent comment to authors by experts on the
Advisory Editorial Board. This is the basis for our recom-
mendations about the format of a paper.
In subsequent Notes, we shall comment in more detail
about several of the usual sections of a paper. In this one,
we wish only to emphasize the admonition to "let the data
speak for themselves." To this end, the introductory
portion of the manuscript should be brief, rarely more
than two or three paragraphs. Long introductions (and
long discussions) often generate unnecessarily long bibli-
ographies. The section on Methods should be written with
the idea that the data in the paper are the important thing
and that the reader will need to know precisely the
circumstances under which the data were generated and
retrieved. The reader will also need to know precisely how
computations were made. Particularly, the reader will
need to know all the variables that were entered into all
the multivariable analyses.
The section on Results is obviously the most important
part of the paper.
The temptation to write a long section entitled Discus-
sion must be resisted strenuously. Generally, only a few
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typewritten pages should be required for this section,
which should contain only generalizing comments, infer-
ences, and recommendations. Importantly, material al-
ready presented under Results should not be repeated in
the Discussion.
Even in the ultramini-abstract, authors must always try
to "let the data speak for themselves."
The format of a paper submitted to The Journal of
Thoracic and Cardiovascular Surgery is outlined in the
"Information for Authors." However, for additional
guidelines in the preparation of a manuscript, the reader
is referred to the following references.
Guidelines on preparation of manuscripts:
• Bailar JC, Mosteller F. Guidelines for statistical report-
ing in articles in medical journals. Ann Intern Med
1988;108:266-73.
• International Committee of Medical Journal Editors.
Uniform requirements for manuscripts submitted to
biomedical journals. JAMA 1993;269:2282-6.
Guidelines for clinical trials:
• The Standards of Reporting Trials Group. A proposal
for structured reporting of randomized controlled trials
[published erratum appears in JAMA 1995;273:776].
JAMA 1994;272:1926-31.
• Working Group on Recommendations for Reporting of
Clinical Trials in the Biomedical Literature. Ann Intern
Med 1994;1221:894-5.
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ABBREVIATIONS
Nearly every member of the Advisory Editorial Boardof the Journal becomes very prejudiced against manu-
scripts with many abbreviations, considerably more prej-
udiced than against manuscripts without abbreviations but
longer than usual. This is simply because many abbrevia-
tions in a manuscript make it very difficult to study the
paper and to grasp the essence of what the authors are
saying. If authors use many abbreviations, particularly
unusual ones, to improve the chances that their paper will
be accepted, they are ill-advised. Further, if their paper is
accepted, . the manuscript editors at Mosby-Year Book
will edit out all but the most commonly used ones, such as
CABG and CPR The reason is that most readers respond
as do referees to large numbers of abbreviations in- a
paper.
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ULTRAMINI-ABSTRACTS AND ABSTRACTS
Ultramini-abstracts were introduced into the JThCVSso that readers can scan the entire issue of the Journal
by spending a few minutes with the table of contents. But
authors should remember Ernest Hemingway's advice in
A Moveable Feast. When a writer gets stuck, he said, or
when a clinical or laboratory investigator understands the
information and the data of a study completely, we would
say, he or she should take out a clean sheet of paper and
write on it the truest one or two sentences possible about
the study. That is the ultramini-abstract, It is written for
the reader, but the process of writing it is the best possible
preparation of the author for writing the paper itself.
Too many authors appear to misunderstand these im-
portant considerations. In many papers the ultramini-
abstract begins by saying: "A study of ... was carried out
in order to ..." Such a sentence has no place in the
ultramini-abstract and is simply a waste of words. Instead,
the ultramini-abstract (no more than about fifty words)
should contain the essence of the findings. Of course, it
should usually contain no abbreviations or undefined new
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We find ourselves wondering why certain authors fill
their papers with abbreviations, particularly nonstandard
ones. We presume it is the result of a habit, generated by
the writing of abstracts constrained to a certain number of
words, for the purpose of securing a place on some
program, or because of a perceived need to conserve
space in grant applications (and even here the habit often
works against the best interests of the authors, for the
reasons noted above).
Every paper, whether it reports a new surgical proce-
dure, a clinical trial, or an experimental study in the
laboratory, becomes more readable and more easily ab-
sorbed, and therefore more widely studied, when it is
crafted parsimoniously but elegantly, with every unfamil-
iar or ambiguous word clearly defined, and no more
abbreviations than are absolutely necessary.
We realize that this matter, like most things in life, is
arguable, and that others may disagree with the position
we have occupied in this regard during the seven years of
our editorship.
words, although the editor may change one or two words
to acronyms.
The nature of the abstract is rather different. It of
course is not seen until the reader turns to the article itself
and thus is of limited value as a scanning tool. Authors
who use the abstract advantageously summarize in it the
specific information and data contained in more complete
form in the results section of the paper. Only those
features of the material and methods section that are
novel or of critical importance to an understanding of the
results need receive consideration in the abstract. When
included, they should be described succinctly. Most au-
thors effectively use the last sentence or two of the
abstract as a summary of their inferences.
The Editor prefers a structured abstract. A structured
abstract contains the following major headings: Objec-
tive(s), Methods, Results, and Conclusions. Objective is
defined as the hypothesis or the purpose of the study.
Methods is defined as the study design.Resultsincludes the
outcome of the study and statistical significance, if appro-
priate. Conclusions states the significance of the results.
Many, many authors submit for publication too long an
abstract (specifically, more than one double-spaced type-
written page). Not only does this invite the admonition
that the abstract must be shortened, and thus waste time,
but it should be evidence to the author either that he or
The Journal of Thoracic and
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she has failed to identify and include only the important
aspects of the study or that the current form of the paper
is information overloaded. The latter dilemma is a partic-
ularly vexing one, but failure to avoid it in some instances
makes the paper unreadable and uninterpretable even by
experts.
Too many authors fill the abstract with abbreviations.
THE SECTION ENTITLED "RESULTS"
A !though for many young cardiothoracic surgeons the
ffiiscussion section of a paper is the most interesting
part to read, it is the section on Results that receives the
most intense study and criticism by reviewers of manu-
scripts and other expert readers. This indicates that au-
thors must pay particular attention to this section.
As indicated earlier, after assembling the data of the
study, authors are usually wise to write the ultramini-
abstract. When more than a few sentences are required, it
is possible that too much information is being considered
for inclusion in the paper.
Next, the tables and figures under consideration for
inclusion in the Results section should be assembled.
Generally, in a major paper, no more than five of each
should be included in the manuscript, and in smaller
papers even fewer. Tables or figures that can be well
described in one or two sentences should be deleted at this
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TABLES
The dictionary (American Heritage Dictionary of theEnglish Language, 1992) describes a table as "an
orderly arrangement of data, especially one in which the
data are arranged in columns and rows in an essentially
rectangular form." Although we all use tables freely, none
of us always uses them well. To everyone interested in
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More than a few papers have been recommended for
rejection by one or more referees, primarily because of
frustration induced by numerous and unfamiliar abbrevi-
ations in the abstract. No abbreviations should be used.
Properly crafted, particularly the u!tramini-abstract but
also the abstract add greatly to the ease of transfer of
information, data, and ideas from authors to readers.
stage and replaced in the text with the appropriate
sentence or two. When the number of tables or figures is
still too large, any that pertain to unimportant details
should be deleted. When this does not suffice, authors
should consider the possibility that the information con-
tent of the paper is simply too large and that something
must be deleted. After this pruning process has been
completed, the tables and figures that remain should be
able to stand by themselves, and often they contain most
of the information being reported.
Both clinical and laboratory studies usually report out-
comes of one sort or another. The subheadings in the
Results section generally should be three to five in num-
ber, and they should in effect clearly and explicitlyoutline
the outcomes. The narrative portion of the section should
not iterate information contained in the figures and tables.
Instead, a simple summarizing or highlighting sentence or
two should be used to refer to each specific depiction.
These simpleprecautions should result in a compact, lucid
presentation of the results of the study.They allow the data
to speak for themselves, and they considerably increase the
chances that the paper will be favorablyreceived.
improving the writing of scientific papers, we strongly
recommend the reading of an article by A. S. C. Ehren-
berg, titled "The Problem of Numeracy," published in The
American Statistician, May 1981, Vol. 35, No.2, page 67.
(Numeracy is defined as having to do with numbers,
naturally.)
Occasionally tables without any numbers, some of
which are simply lists, are included in a manuscript. In our
opinion, this is to be avoided, inasmuch as the same
information usually can be presented in a lesser amount of
space by simply incorporating the information into text.
Individuals submittinz papers to this Journal should bear
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Table I. Coexisting cardiac anomalies, exclusive of obstructive lesion in the left heart-aorta complex, and total
deaths in severely symptomatic neonates with coarctation (1990 to 1992; n = 435)
Total deaths
Coexisting cardiac anomalies n % of 432 No. % ofn 70% CL
None 171 40% 23 13% 11%-17%
VSD (isolated) 155 36% 26 17% 14%-20%
Single ventricle" 32 7% 22 69% 58%-78%
TGAt 27 6% 5 19% 11%-29%
AV canalt 16 4% 9 56% 40%-71%
DORV 9 2% 1 11% 1%-33%
Taussig-Bing heart 12 3% 6 50% 32%-68%
CCTGA 6 1% 2 33% 12%-62%
Truncus arteriosus 1 0.2% 1 100% 15%-100%
Anomalous origin of LCA from PT 1 0.2% 1 100% 15%-100%
TAPVC (with VSD) 1 0.2% 0 0% 0%-85%
PAPVC 1 0.2% 1 100% 15%-100%
Subtotal 432 100% 97 22% 20%-25%
P Value (.t) <0.0001
Unknown 3 0 0% 0%-47%
Total 435 100% 97 22% 20%-25%
AV, Atrioventricular; CCTGA, congenitally corrected transposition; etc.
'Univentricular atrioventricular connection (double-inlet left ventricle in 12; double-inlet right ventricle in 1; mitral atresia in 13; tricuspid atresia in 5;
common ventricle in 1).
tlntact ventricular septum in 3; ventricular septal defect in 24.
:j:Complete in 14; partial in 2.
this in mind. (This does not deny the value of using such
a tabular arrangement of words, often highlighted by
bullets or asterisks, in slides for a presentation.)
Otherwise, tables have an advantage over text in that
more detailed information can be presented in a given
space in a table than in text. Furthermore, as emphasized
by Ehrenberg, tabular information can be more easily
assimilated, reviewed, and recomputed when it is pre-
sented in a table rather than in text; in a word, it stresses
our short-term memory less and makes the process more
comfortable for us. Writers should not make the common
error of duplicating in text the information contained in a
table. Rather, in the text there should be a simple
descriptive sentence or two, at the end of which sentence,
in parentheses, the table number should be given. The
description should lead the reader to the main patterns of
the information contained in the table.
Thus, were Table I to be a part of a manuscript, the text
could say simply, "The coexisting cardiac anomalies are
given in Table I, and it is noteworthy that most of the
patients had none." The same table can be referred to
again in a section on "Total deaths," in which it may be
said, "The proportion of total deaths varied widely and
believably (p < 0.(001) in the experience (see Table I)."
When the same table is referred to several times in a
single paragraph, the insert in each instance may simplybe
(Table I).
The table should have a clear, specific, but brief title.
When the paper presents a clinical experience over time,
the title should contain the dates of the experience and
the number of patients in it, as illustrated in Table I. The
dates can be confusinz unless thev are stated unambizu-
ously. Does "1990-1992" include 1992 or does it mean
between January 1, 1990, and January 1, 1992 (in which
case, of course, it does not include 1992)? Because there
are no agreed on rules, we believe that the word "to" or
"through" should be included in the depiction. So "1990
to 1992" is preferred to "1990-1992." (In many financial
reports, the dates January 1, 1990-December 31, 1991,
are used to indicate the same time period as above, and
these are inclusive dates; it would be preferable here to
use "through" rather than the dash.)
Tables are arranged in columns (vertically) and rows
(horizontally). Generally, numbers that are to be com-
pared one with the other are placed into columns rather
than rows, although there are some exceptions. Above
each column should be very clear descriptors. Particularly
when percentages are displayed, the reader is apt to be
unsure of the denominator unless it is given specifically in
the table. The largest number should generally be placed
in the top row of the main column and the items ordered
thereafter by descending size of the numbers (see Table
I). This rule should be overridden when exceptions make
more sense than does slavishly following the rules. Thus,
in Table I, Taussig-Bing heart is placed immediately after
DORV because of the relationship between the two (the
reader may wish to combine these two as he or she reads
the table), even though this placement violates the de-
scending order of numbers.
Many surgeons, and occasionally basic scientists, ne-
glect to indicate in their tables a measure of the degree of
uncertainty in the comparisons of interest. Probability
values (p values) of the most appropriate type should be
included for numbers that invite comnarison, In most
The Journal of Thoracic and
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experiences there are unknown values, and in the illustra-
tive table the patients with unknown types of coexisting
cardiac anomalies should not be included in the compu-
tation of the p value. Generally the model (method) for
the p value should be indicated. In the illustrative table,
the "70% confidence limits" of course are an indication of
the degree of uncertainty of the point estimate of the
proportion of total deaths. Contrary to popular opinion,
we make no specificbrief for the 70% rather than the 90%
or 92.5% or 95% confidence limits. There are very good
rules and reasons for using each, but there does remain
some room for differences of opinion as to which should
be chosen in a given circumstance. The important thing is
that confidence limits should be given.
Most journals do not allow the percent sign (%) to be
placed after each number in a column of percentages,
but we prefer their being included. Thus we present
Table I as we would prefer it, not as the Journal would
print it.
Undesirable as they are in general, abbreviations are
often necessary for a table to remain compact. When
abbreviations are used, they must be listed and clearly
defined at the end of the table. The list may be in
alphabetical order or in the order of mention in the table
so long as the same style is used consistently in all tables
in a given manuscript. Abbreviations used in the text itself
need not be explained in the table legend. (In the illus-
FIGURES
Figures may be, among other things, drawings ofsurgical procedures or reproductions of photomicro-
graphs, echocardiograms, x-ray films, etc. However, this
discussion is directed only to those figures that are
graphical representations of data (graphs, plots). Such
graphs are said to have been in use for more than 200
years,' and world-renown experts such as D. R. Cox''
have written in detail about them. All emphasize that
graphs should be as simple as possible, as self-explan-
atory as possible, and not deceiving. Cox advises spe-
cifically that (1) the axes should be clearly labeled with
the names of the variables and the units of measure-
ment, (2) scale breaks should be used for false origins,
(3) comparison of related diagrams should be made
easy, for example, by using identical scales of measure-
ment and placing diagrams side by side, (4) scales
should be arranged so that systematic and approxi-
mately linear relations are plotted at roughly 45 degrees
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tration given, all but the first two definitions of acronyms
have been deleted to conserve space.)
Certain items can be conveniently expanded by foot-
notes, as shown in Table I. Authors must minimize these
to the extent possible, but it is better to include them, and
other footnotes, than to leave the table ambiguous or
incomplete. The order of footnote symbols is as follows: ",
t, t, §, II, ~, #.
An excessive number of tables detracts from a paper.
Usually this excess results from an unwise effort by the
author to include too much information in the article. We
believe there is a limit to the amount of information that
can be assimilated without confusion by the reader of a
scientific paper, and the best clue that one is exceeding
that limit is an excessivenumber of tables. The solution is
not simply to put more of the material in the text rather
than in tables, but instead to decrease the information
content of the manuscript, painful as that may be to the
author. An alternative that can sometimes be used is to
move the less essential details of the information to the
appendix. Only those readers intensely interested in the
subject need refer to the appendix, and other readers do
not suffer from the anger and confusion that usually result
from information overload.
Careful thought as to the proper use and construction
of tables can greatly enhance the understandability, read-
ability, and usefulness of an article.
to the x axis, (5) legends should make diagrams as
nearly self-explanatory (i.e., independent of the text) as
is feasible, and (6) interpretation should not be preju-
diced by the technique of presentation.
We endorse strongly the use of plots. As Gnanadesikan
and Wilk state, "man is a geometrical animal and seems to
need and want pictures for parsimony and to stimulate
inquiry."? However, not all authors follow the advice of
experts when they generate plots, and it is our purpose
here to emphasize what others have written and amplify a
few of their points.
One is that graphs can present an enormous amount of
information, clearly and succinctly (Fig. 1).
However, the individual elements (for example, in Fig.
1) may leave a considerable amount of unfilled space. This
disadvantage can be overcome by using this space for
information which specifies, clarifies, or further summa-
rizes the data, making unnecessary additional tables or
text (Fig. 2). In the textual part of the manuscript, the
information in the figure should not be repeated, but
simply referred to or discussed. Note that in the example
presented as Fig. 2, the legend and the labeling of the
figure follows Cox's guidelines and help make the figure
"nearly self-explanatory (i.e., independent of the text)."
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The meaning of the symbols is given. The type of P value
is given, which specifies the interpretation of the P
value. Although Kaplan-Meier estimates are computa-
tions, not actual events, we consider them "almost" to
Fig. 1. Anscombe's plots of four equal-sized but very dif-
ferent data sets, all of which yield the same regression
summaries. Without the individual data points, this would
not be evident. (Reproduced with permission from
Anscombe Fl. Am Stat 1973;27:14-21.)
fairly represent the time-related "real world." (It is
important to know that the lines connecting two
Kaplan-Meier estimates are not fairly representative of
the survival in the interval between those two points;
rather, these lines are simply a convenience to the
reader, designed to make it easy to move from one
estimate to the next.)
Survival, or freedom from death, is not the only thing
that can be graphically depicted in this way. For exam-
ple, among patients who have undergone percutaneous
transluminal coronary angioplasty, the subsequent
"percent freedom from coronary artery bypass graft-
ing" can be depicted in a time-related manner, as shown
in Fig. 3.
However, Fig. 3 is an entirely different kind of
depiction, one that is becoming more and more useful
as interest in risk adjustment has increased. Risk ad-
justment is a process which isolates, from the effect of
all other potential explanatory variables, an item or
variable of interest. Most of the methods used for risk
adjustment depend on multivariable analysis. The im-
portant thing in Fig. 3 is that the values entered for all
variables other than the number of systems stenosed are
identical in the three multivariable equations generat-
ing the three lines. By virtue of this, the time-related
risks other than those associated with the number of
systems stenosed are "risk-adjusted" to the same value.
The labeling is quite different from that in Fig. 2, and
this is appropriate.
At times, the reproduction of a figure may be larger
than necessary, or so small that details are not easily seen.
Authors should carefully examine the reproduction of
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Fig. 3. Nomograms (depictions of specific solutions of the multivariable equation in the hazard function
domain) illustrating the risk-adjusted time-related effect of the number of coronary systems (left,
circumflex, and right) with stenosis of 50% or more on the percent freedom from subsequent coronary
artery bypass grafting (CARG) in elderly patients undergoing percutaneous transluminal coronary
angioplasty (PTCA). The dashed lines represent the 70% confidence intervals around the solid lines
depicting the time-related percent freedoms. The values entered for the variables other than the number
of systems stenosed are given in Appendix 1. UAR, University of Alabama at Birmingham.
their figures in galley proof and indicate, on returning the
galleys, any opinions and requests as to these matters.
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THE MAGNITUDE AND THE DEGREE OF UNCERTAINTY OF DIFFERENCES
Common practice among authors submitting experi-mental or clinical papers to the JThCVS is the inclu-
sion of a statement that there is "no difference" between
two sets of data, when the p value for the difference is less
than some arbitrary value such as 0.05. This pernicious
practice not only is at variance with the facts but also can
Originally published in J Thorac Cardiovasc Surg 1994;107:
1380-1
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delay the development of true understanding and knowl-
edge.
For example, let us imagine authors writing a paper
about an institution's experience with two different kinds
of operation (operation A and operation B) for condition
X. They might state in the text that "there was no
difference in hospital mortality between the two (p <
0.05)," and in support of this they mayor may not present
Table I.
It is obvious that their statement is false. There was a
difference between the proportion of patients dying in the
hospital after operation A and that after operation B.
Possiblv a few months later a paper is received from
216 Notes from the Editors
Table I. The effect of type of operation on hospital mortality
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Hospital deaths
Operation n No. % 70% CL 95% CL
A 130 7 5.4% 3.4%-8.3% 2.4%-11.2%
B 79 6 7.6% 4.5%-12.0% 3.1%-16.4%
Total 209 13 6.2% 4.5%-8.5% 3.5%-10.6%
p (J!) 0.52
p (Fisher) 0.36
Table II. The effect of type of operation on hospital mortality
Hospital deaths
Operation n No. % 70% CL 95% CL
A 1300 70 5.4% 4.7%-6.1% 5.4%-6.8%
B 790 60 7.6% 6.6%-8.7% 5.9%-9.7%
Total 2090 130 6.2% 5.7%-6.8% 5.2%-7.4%
p (J!) 0.04
the authors of the previous paper. As evidence they
present Table II and claim they have demonstrated in
their experience "a clear superiority of operation A (p <
0.05) over operation B as regards hospital mortality." We
note that they had exactly ten times as many patients in
each group as did the authors of Table I (the larger
number is the reason for their using onlyp[.1D and group
mortalities identical to those in Table I.
Certainly it is true that the degree of uncertainty that
operation A is associated with a lower hospital mortality
than is operation B is less in the experience in Table II
than in that in Table I. Of equal or greater importance is
the fact that the magnitude of the difference is small in
both.
We would also object to both papers summarizing the
findings in the text by using "P > 0.05" or ''p < 0.05."
Stating the actual p value is much more informative than
simply stating that it is ">0.05." What if the p value for
Table I were, in fact, 0.06? To summarize by stating that
the p value was ">0.05" would be, in our opinion,
misleading.
These simple examples and comments are intended to
provide guidelines for persons submitting papers for
review by The Journal of Thoracic and Cardiovascular
Surgery. The actual p values should be given, and not
expressed as "less than 0.05" or "greater than 0.1," and so
forth. In earlier days, when exactp values were difficult to
obtain, there was some excuse for not providing the actual
value, but there is no longer. When a difference exists, the
magnitude of the difference should be so stated in the text,
along with the p value. A summarizing statement, relating
to the likelihood that the difference could be due to
chance alone, should appear somewhere in the publica-
tion. The phrase "statistically significant" should be
avoided, we believe. One reason for this is that "signifi-
cant" can mean "appreciable" as well as "believable."
Another reason is that such a phrase usually implies the
use of an arbitraryp value hurdle, to be cleared before the
appellation is given. The p values are better thought of as
being continuous variables, rather than dichotomous ones.
Just as p values are important to inferences, so is the
magnitude of the difference, almost independently. For
example, in considering a rare anomaly such as congen-
ital aneurysm of the sinus of Valsalva, a multiinstitu-
tional study might find that with operation C two
hospital deaths occurred among 43 patients (5%, 70%
confidence limits 2% to 11%), whereas with operation
D three deaths occurred among 17 patients (18%, 70%
confidence limits 10% to 32%). The bias of the authors
might lead them to emphasize that there was "no
difference in hospital mortality" simply on the basis that
the p value for the difference was 0.1 (X2 ) (0.13
[Fisher]). However, they would be making a mistake in
ignoring the large actual difference in hospital mortality
between the two, even though at this stage they would
need to add that "this difference is possibly due to
chance alone." Contrariwise, in a currently fashionable
but fictitious mega trial, with treatment E, 1042 deaths
may have occurred among 47,382 patients (2.2%, 70%
confidence limits 2.1% to 2.3%); with treatment F, 1377
deaths may have occurred among 47,496 patients
(2.9%, 70% confidence limits 2.8% to 3.0%). The
directors of the trial might proclaim, on the basis of a p
value (.1) of <0.0001, that treatment E is associated
with a "highly significantly lower" mortality than is
treatment F and is "superior to it." They may also
inflate the magnitude of the difference by saying treat-
ment F resulted in 31% more deaths. Inspection of the
raw data, however, indicates that the magnitude of the
difference is <1%. Often this very small magnitude of
the difference is ignored in the enthusiasm over the very
small p value. Obviously, important misinterpretations
can result.
These thoughts have been better exoressed hv ex-
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perts.': 2 Failure to heed them can result in the creation of
serious misimpressions.
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PRESENTING MULTIVARIABLE ANALYSES
As stated by Cox and Oakes' in their wonderful mono-graph, "the availability of packaged programs is cru-
cial" to multivariable analysis. But these very packaged
programs have given cardiothoracic surgical investigators
the capability of performing multivariable analysiswithout
an intimate, day-to-day interaction with statisticians.
Thereby, both the cardiothoracic surgical investigators
and the statisticians are deprived of the enrichments, both
scientific and personal, that can occur from these kinds of
interactions.
We believe that the papers reviewed by this Journal
over the past 7 years fall into three categories and give
evidence of this deprivation. Commonly, manuscripts
whose data, in our opinion, are pleading for a multivari-
able analysis do not contain such an analysis. Less com-
monly, multivariable analyses are performed, but they
seem almost an afterthought, perhaps put into place to
appease the reviewprocess. Least commonly, manuscripts
contain one or more well-thought-out multivariable anal-
yses, well presented, and used as an integral part of the
development of an understanding of some facet of nature,
such as the response of patients to a certain surgical
procedure.
Papers of the last type are difficult to prepare. Usually
expert statisticians, working closely with clinicians in a
tightly knit and interactive little group, are required, ones
who are sufficiently experienced to know that "pat meth-
ods" and "pat answers" often do not suffice. Superb
examples of papers of this type are the three by Franklin
and colleagues, published in 1991.2-4 In these papers,
complex information was analyzed by sophisticated statis-
tical methods. After "acceptance with revisions" occurred,
more than 11/ 2 years were consumed by revisions and
rerevisions directed toward refining the analyses and
presenting them in a clear and understandable manner.
But these papers are, in our opinion, classics, and they are
destined to remain as classics for a considerable period of
time.
Logistic multivariable analyses" may be used to identify
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the risk factors (explanatory variables, covariates) for
hospital death; the Cox proportional hazards method? or
the hazard function regression analysis method? may be
used to identify the risk factors for time-related occur-
rence of death, or reoperation, or return of angina, or
some other event. The method used in a givenmanuscript
should be referenced and, under Material and methods,
should be sufficientlywell described that expert readers
will know precisely how the analyses were performed. All
variables entered into the analyses must be listed, because
this kind of information is important in generating infer-
ences from the analysis.
The section on Results usually should present as a first
subsection the simple prevalence in the patient population
of the unfavorable outcome event under study. This is a
description of what actually happened; for example, "23
deaths occurred among the 237 patients within a 5-year
period." A time-related depiction, often as a plot, derived
from a Kaplan-Meier analysis" may then be displayed.
This is not actually a statement as to the actual happen-
ings, but it can be considered closely related to reality.
These are all considered to be risk-unadjusted estimates.
The subsequent subsections may each be devoted to a
factor believed by the authors to determine (or be corre-
lated with) the prevalence, time-related or otherwise, of
the adverse outcome event (or the freedom from the
adverse outcome event). This determination is usually
best made on the basis of the multivariable analysis, and
this is one of the purposes of multivariable analysis. Each
of these subsections should present the prevalence of that
risk factor in the population under study and the number
of unfavorable outcome events, or freedom from them, of
patients with and without that factor. This is commonly
done by stratified tables or stratified Kaplan-Meier esti-
mates. These again are considered to be risk-unadjusted
estimates. In our opinion, the findings of the multivariable
analysis with regard to that factor should be presented in
that subsection at this point, ideally illustrated by a
nomogram showing pictorially the risk-adjusted effect of
this factor.
The multivariable equation, or each if several were
made, should be presented separately as a table, or tables,
somewhere in the paper. The table should contain the
odds ratio or relative risk and their confidence intervals, as
well as the o values for each identified explanatory vari-
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Table I. Results of logistic regression analysis for coexistence of Ebstein 's anomaly
95% Confidence limits
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Variables Odds ratio Lower Upper p Value
AVRT 1.560 0.497 4.895 0.46
Duration of arrhythmia 1.034 1.005 1.064 0.02
History of cardiac arrest 3.095 0.719 13.326 0.13
History of DC 1.319 0.641 2.715 0.45
No. of ACPs 2.264 1.105 4.639 0.03
AVRT, Atrioventricular tachycardia; DC, direct cardioversion. (ModifiedfromMisakiT, Wataname G, IwaT, Watanabe Y, MukaiK, TakahashiM, et al.
Surgical treatment of patients withWolff-Parkinson-White syndromeand associatedEbstein's anomaly. J Thorac Cardiovasc Surg 1995;110:1702-7.)
able and other modifiers of the equation, such as the
intercept, so that readers can construct their own
nomograms (Table I). In an appendix or a document
available on request, the authors should provide, for
each variable, the coefficient, standard error, and the
variance-covariance matrix, so that confidence levels
can be placed on any new nomograms developed by
readers of the paper.
Many manuscripts address subjects that are not amena-
ble to this type of sectioning of the information. However,
the general approach just described briefly can be applied
in all manuscripts. Whatever the format, presenting the
results of multivariable analyses in this manner is a
demanding and time-consuming task for the authors. But
is not the resulting knowledge an ample reward?
Skeptics exist about the point of view presented, of
course. Skepticism mounts when different analyses of the
same data give different lists of "risk factors" (see Naftel's
letter to the Editor, J Thorac Cardiovasc Surg 1994;107:
1528-9). Ultimately, for an individual author, whether
skepticism triumphs or further efforts are made to under-
stand nature in general, and the nature of the subject
under study in particular, depends on that individual's
total view (philosophy) of life and the importance of
efforts to understand and improve it.
THE SECTION ENTITLED "DISCUSSION"
The commonest criticisms of the sections entitled "Dis-cussion" of manuscripts by referees have been "too
long," "rambling," and "difficult to read."
The last commonly results when a manuscript makes
excessiveuse of abbreviations. No matter that the abbre-
viations have been well defined in the early stages of the
Originally published in J Thorac Cardiovasc Surg 1994;108:597
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article, their excessive use in the Discussion mars the
continuity and clarity of that section. In any event, as we
have reminded authors before in these small papers, the
Mosby-Year Book managers of The Journal of Thoracic
and Cardiovascular Surgery change most abbreviations to
the actual words in the editing process. We support this
procedure and, once again, deplore the excessive use of
abbreviations.
Particularly annoying causes of the Discussion's being
too long is the inclusion of results not discussed in the
Results section, or restatement of results already pre-
sented in the Results section. As an article is being
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formatted, this latter error is easily made, but it must be
avoided.
Often, but not always, the very first part of the Discus-
sion section should contain a critique of the database,
experimental models, and methods. The authors should
indicate the extent to which inadequacies in these areas
affect the results being presented. Each of the important
results deserves discussion, and it is often advantageous
for the Discussion to be in subsections, similar to those
used in presenting the results. Care should be taken to
describe and explain, if possible, any differences from
those reported in important previous publications. These
previous publications should of course be referenced in
the bibliography.
REFERENCES (BIBLIOGRAPHY)
Traditionally, medical and other scientific papers con-tain, at the end of the article, a bibliography, defined
by the American Heritage Dictionary as "A list of writings
(references) used by an author in preparing a particular
work." Actually, all writings used by an author in prepar-
ing a particular work should not be placed in the bibliog-
raphy at the end of the paper, but only those very specific
to a method or an inference in the paper or to similar
clinical experiences or laboratory studies with supporting
or conflicting results.
Experience has indicated to us that when the biblio-
graphic list contains more than 25 to 30 references,
referees reviewing the paper generally complain about
and object to the number of references as being "exces-
sive" and their inclusion "superfluous." More than the
optimal number of references usually results from authors
including essentially all papers published in recent years
relating to the material in the paper, even though not
specifically relevant to a method, an interence, or a
supporting or conflicting report. Therefore authors should
not try to include in their bibliography all published
papers that might in some way pertain to their manuscript.
On the other hand, reviewing papers has led us to
suspect that most current literature searches go back only
a limited number of years, specifically the number of years
encompassed by the particular computer search that the
authors have used. This is not desirable. Lost appears to
be the traditional practice of finding an important biblio-
graphic reference by a computer search, reading an orig-
inal published version of all of the references in that
paper, then getting out the references in the newly read
papers, and so on through several iterations. This process
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J Thorae Cardiovase Surg 1996;112:219-20
Copyright © 1996 by Mosby-Year Book, Inc.
0022-5223/96 $5.00 + 0 12/8/73359
Notes from the Editors 219
The Discussion section need not contain "conclusions,"
because these are nearly always self-evident from the
ultramini-abstract and the abstract. However, inferences
from the data, and at times speculations derived from the
data, are appropriately placed in the Discussion.
Some authors appear to believe that the restraints are
off in the Discussion section, and they create one that is
both excessively long and rambling. A complete review of
the literature is not indicated, but rather one focused on
each of the important results. An appropriate length for
the Discussion is generally three to five typewritten pages.
After reading a proper Discussion, the reader should
have the feeling that the subject( s) of the article have been
well "wrapped up."
not infrequently discloses that the more recent reference
merely repeats, and sometimes inaccurately, the findings
from a considerably earlier paper. In this case, of course,
only the earlier paper and not the more recent one found
by computer search is the appropriate reference.
There has appeared to be a correlation between the
length of the section on Discussion and the number of
papers in the bibliography. This suggests that a diffuse and
repetitious Discussion not only is inherently disadvanta-
geous but also generates a bibliography that contains
many references only slightly or even not at all relevant to
the thrust of the paper. The most common problems with
statistical references are as follows:
1. The authors should refer to general, readily available
works rather than to the original paper. For example,
authors should not routinely cite Cox (Regression models
and life tables [with discussion]. J R Stat Soc B 1972;34:
187-220) or Kaplan and Meier (Nonparametric estimation
from incomplete observations. J Am Stat Assoc 1958;53:
457-81); these references are inaccessible to many statis-
ticians and virtually all practicing surgeons. Rather, the
author should refer to a source that explains the method
to the reader. This might be a general medical textbook
(Armitage, Everitt, Altman, or Bland), a text of clinical
epidemiology (Lilienfeld, Sackett, or Fletcher), or a spe-
cialized review paper or text.
2. Authors regularly describe statistical methods that are
difficult or impossible to do by hand calculator; yet they fail
to describe the statistical software used. This information is
especiallyimportant, because the reader can sometimes infer
the nature of the analysisfrom the software and because the
reader mightwant to discount analysesdone on home-grown
software. A common practice is to note the software pub-
lisher in parentheses. Authors should indicate, for example,
that Cox regressionwas performed with the use of SAS Proc
PHREG (SAS Institute, Inc., Cary, N.C.).
On the other hand, authors must realize that others may
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wish to use one or more of the laboratory or statistical or
surgical methods used in the authors' article. Therefore
care must be taken to include the appropriate one or two
or three references clarifying these.
A trivial matter relates to the placement of the reference
number in the body of the paper. Placingall references at the
end of sentences, rather than to a specific statement or two
within the sentence, is aesthetically attractive to us. However,
most editors, including those of the IThCVS, change this
style to one in which the reference number is juxtaposed to
an author or statement, particularlywhen one or more are in
a single sentence. We agree that this often results in greater
clarity and specificity, and therefore is probably advisable.
STATISTICAL REFERENCES
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• Bland M. An introduction to medical statistics. 2nd ed.
Oxford: Oxford University Press, 1995.
THE APPENDIX
MOSt serious clinical and laboratory workers wish topresent detailed information about techniques, anal-
yses, and findings that are unnecessary to a cardiothoracic
surgeon reading through the latest issue of his or her
journal. However, such information may be very impor-
tant to an individual wishing to perform similar studies
sometime in the future, or to one needing to dig out from
the paper several years later some detail now of great
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ed. New York: John Wiley, 1994 (London: Edward Arnold,
1994).
Texts on specific issues in statistics:
• Collett D. Modeling survivaldata in medical research. London:
Chapman & Hall, 1994.
• Fleiss JL. The design and analysis of clinical experiments. New
York, John Wiley, 1986.
• Hosmer DW, Lemeshow S. Applied logistic regression. New
York: John Wiley, 1989.
Generaltextson epidemiology:
• Fletcher RH, Fletcher SW, Wagner EH. Clinical epidemiol-
ogy: the essentials. 3rd ed. Philadelphia, Williams & Wilkins,
1996.
• Lilienfeld DE, Stoley PD. Foundations of epidemiology. 3rd
ed. Oxford: Oxford University Press, 1994.
• Sackett DS, Haynes RB, Guyatt DH, Tugwell P. Clinical
epidemiology: a basic science for clinical medicine. 2nd ed.
Boston: Little Brown, 1991.
importance but considered well established and at that
time unimportant by the original investigators. Many
journals direct authors to shorten their manuscript by
deleting such material.
The Editors of The Journal of Thoracic and Cardiovas-
cular Surgery have encouraged authors to add appendixes
to their papers and to deposit there information of the
type described above. Examples are lists of variables
entered into multivariable analysis, subsets of a data set,
details of solutions, and other aspects of an experimental
study. The font (type size) of the appendixes in the
Journal is smaller than that in the regular part of the
paper (except for methods section), to encourage authors
to use it as a repository.
